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ABSTRACT

This report presents procedures and results of design gualification tests
performed on one P/N 1B32293-515 Transducer, Pressure-High Accuracy, Heated,
tested in accordance with DIP 1T14242. The transducer was manufactured by
Data Sensors Company . Gerdena. California. The transducer was subjected 1o
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and repeatability during the pre-proof pressure test. All other tests met
specifications and tolerances,
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FREFACE

This test report presents detalled requirements, procedures,
and results of qualification tests performed on one Pressure
Transducer, High Accuracy, Heated, P/N 1B32293-515. The tests
were conducted in the Guidance and Control Laboratory (A-293)
of the Missile and Spece Systems Division during the period
21 July 1966 to 5 August 1966.
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INTRODUCTION

This report presents the detailed procedures and results of
qualification tesis performed on one High Accuracy, Heated,
Pressure Transducer, P/N 1B32293-515 /N 160, manufactured

by Data Sensors Company, Gardena, California.

Purpose of Test

The purpose of the test was to qualify one pressure transducer
for use on the SIV-B Pneumatic Checkout Console Model 436.
The testing effort was authorized by S.0. 5779-6105, EWO 27980.

Reference TCD 1T07858 and DTP 1T1hk2k2,

Physical Description

The pressure transducer system consists of a strain gauge
pressure sensor and a solid state amplifier in an integral
case. The assembly weighs approximately 2.5% pounds. See

addendus pages A-1 and B-1 for relative gize.

Functional Description

The pressure transducer system is used a8 a pressure sensor
for the gaseous nitrogen purge lines in the SIV-B Pneumatic
Checkout Comnsole. The system operates from a 28 vde source
and provides a O to 5 vdc isolated output signal proportional
to applied pressure input from O to LOO psia. It contains a
heating device which maintains a constant interpal transducer-
amplifier temperature with a temperature monitor output for
monitoring the'internal temperature. The heater operates on

unregulated 28 vdc.
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SPECIMEN DESCRIPTION

Name: Transducer - Pressure, High Accuracy, Heated
GSE

Part No: 1B32293-515

serial No: 160

Quantity: 4

Manufacturer: Data Sensors Company, Gardena, Califomia
Vehicle Model No: DSV-L4B

REQUIREMENTS

Test Sequence

The tests shall be performed in the sequence outlined below.
The sequence may be changed by mutual agreement between the
test engineer and the cognizant design qualification engineer.
Fach of the environmental tests shall be preceded by a pre-test
and followed by a post-test which are described further in

paragraph 3.2.

TEST DESCRIPTTION

Pre-Environmental Tests

High Temperature

Low Temperature

Humidity

Electromagnetic Interference
Proof Pressure

Post Mavironmental

Burst Pregsure

WO O\ il -

Pre- and Post-Tests

A pre-test shall be performed prior to each environmental test
and a post-test upon completion of each environmental test. The
tests are identical and consist of the following portions of the
pre-environmental tests:

» Insulation Resistance

Isolation Resistance

Amplifier Output Voltage Calibration
+ Regulation

Fiw M
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Pre- and Post-Tests (Cont'd)

If the elapsed time between a post-test of a specific environ-
ment and the next environmental test is less than T2 hours,
the intervening pre-test of the next environment need not be
performed, 1f no significant change in ambient conditions has
occurred., However, if there is a T2-hour or longer delay
between the performance of a pre-test and its associated
environmental test, the pre-test shall be repeated before

the environmental test is performed.

Recording of Test Data

Test preparations and testing shall be conducted by the A-293
Group AECH test engineer. All test data shall be recorded on
test data sheets. Fach test data sheet shall be completed and
approved by the test engineer prior to starting the next test.
Photographs of UUT, test setups, and testing, shall be taken

as required.

Test Equipment Certification

All equipment shall be certified by Douglas MSSD in accordance
with MIL-C-45662A and NPC-200-2 which are described in SPB
711.).. Maintain a record of all equipment used. This record

shall include:

1. Name of equipment
2. Model Number

3. Serial Number

L., Ownership

5. Manufacturer
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Standard Conditions

Unless specified otherwise, tests and measurements shall be

performed with the unit under test (UUT) stabilized as

follows:
Temperature: T7°F + 18°F
Relative Humidity: 90% or less
Barometric Pressure: 24 to 32 inches Hg
Tolerances

" Unless specified otherwise, tolerances shall be as follows:

Temperature: + 4°p
Relative Humidity £ 5%, -0%
Altitude + S% (1n feet)
Input Power Amplitude:
1. Signal Amplifier +2.8 vde
2. Hester +4 .0 vde

Input Operating Pressure (GNo)
1. High (above 1 psia) 0.k psia
2., Low (under 1 psia) #0.001 psia
Load Resistance: 50K + 1% ohms, % watt min.

Pressure Agents

The pressure agents for these tests shall be-Grade A gaseous
nitrogen, except during the leskage tests which will utilize

Grade A gaseous helium.

Damage or Fallure

If the UUT fails or is damaged in any way, the testing shall

be stopped at the time of the incident. There shall be no

change or alteretions made in the testing configuration during
the stopped period. The test engineer shall be notified end in
turn shall notify the design qualification engineer. Testing

shall resume upon approval of the test engineer. In the event
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Damage or Failure (Cont'd)

of a failed or rejected part, ensure that SPB 710.2 Failure
end Rejection Report 1s completed and sufficient photographs

taken.

UUT Specifications

Insulation Resistance

The insulation resistance shall be 50 megohms minimum at 50
vde, at room ambient conditions, measured between shorted
pins A and D of connector J1 and case and shorted pins B and
C of connector J1 and case, also between shorted pins A, B,

D, and E of connector J2 and case.

Isolation Resistance

The isolation resistance shall be 10 megohms minimum at S0
vde, at room ambient conditions, measured between shorted

pins A and D and shorted pins B and C of connector Jl.

Continuity Check

Continuity shall exist between pin C of connector J2 and case.

Terminal Lineaf'ity

The maximum deviation from a straight line through the end points

shall not exceed 0.25% of full scale for the increasing pressure

calibration within the temperature range of +125°F to 0°F.

Hysteresis
The maximum difference between the increasing pressure and
decreasing pressure calibration curve shall be 0.20% of full

scale, within the temperature range of +125°F to Q°F.
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3.9.6 Repeatability

The celibration curve of the transducer shall be repeatable
within 4#0.1% of full scale for successive calibrations made
under identical conditions within the temperature range of

+125°F to O°F.

Betlaill Regulation
The transducer output shall not change by more than 0420%
of full scale, referenced to the output at 28 vde, for
voltage input variations from 25.2 to 30.8 vde, with 40O
psia at the pressure port, and within the temperature

range of +125°F and 0°F.

3.9.8 Qutput Voltage

The output voltage shall be 0.1 * 0.1 vde at zerc psia input
and 4.9 + 0.1 vde at 400 psia input within the temperature range

of +125°F and 0°F.

3.9.9 OQutput Ripple

The amplifier output ripple voltage or wide band noise shall

not exceed 35 mv pesk-to-peak.

3.9.10 Qutput I[mpedance

The transducer amplifier output impedance shall not exceed

800 ohms.

oo 1 Freguency Response

The amplifier frequency response shall be equal to or greater than

O hz with 400 psia abruptly released at the pressure port.
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349,12 Total Error Band

The UUT shall maintain a total error band of 0.5% of full-

scale within the temperature range of +1259F to OOF.

3.9.13 Transient Currents

Interconnecting cables shall witii tand, without evidence of
equipment performance degradation the application of induced
transients resulting from a 28 vde power supply beingz switched

on and off at the approximate rate of once per second.

3.9.1k EMI
The DC output level shall not change more than 3 millivolts
during susceptibility tests. The ripple voltage shall not

exceed 35 millivolts peak-to-peak.

3.9.15 Amplifier Current Drain

The current drain shall not exceed 60 ma with 28 + 2.8 vdc
applied to pins A and D of connector Jl and a 50K ohm

resistor between pins B and C of connector J1.

3.9.16 Heater Current Drain

The heater current drain shall not exceed 900 ma with 28

+ k vdc applied between pins A and B of connector J2.

3.9.17  Leakage

- Wy
The leakage shall Mot exceed 10 standard cc of helium per

second with the UUT in a chamber pressure of 100 microns.
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Proof Pressure

The UUT shall withstand 600 psia for five minutes without

failure.

Burst Pressure

The UUT shall withstand a graduelly-approached 10,000 psia

minimum without evidence of rupture.

Environmental Test Reouirements

High Temperature Test

The UUT shall be placed in the temperature chamber at ground
atmospheric pressure and the unit allowed to stabilize at
+125 * MOF as measured by a thermocouple mounted on the test
unit., After tempersture stabllization, a 50K ohm load
resistor shall be connected across pins B(+) and C(-) of
connector J1 and heater power applied. (See addendum page
A- 2) Measure and record the heater temperature monitor
output between pins D(+) and E(-) of connector J2 within one
minute. The heater temperature monitor output voltage shall
be 90 * 1OMV. Amplifier power and 400 psia shall be applied
to the UUT and the UUT subjected to 125 F + L°F temperature
for a total period of 12 hours. Once every 2 hours the out-
put voltage shall be monitored and recorded between pins B
and C of connector Jl. The output voltage at 400 psia shall
be 4.9 + 0.1 vde and the ripple voltage or wideband noise
shall not exceed 35 mv peak-to-peak. At the end of this

exposure period and while still at this temperature, the
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High Temperature Test (Cont'd)

amplifier output voltage calibration test shall be performed.
A1l power shall then be removed, the UUT allowed to return
to room ambient temperature and stabilized and a resistance

test performed.

A 50K ohm Joad shall be connected across pins B and C of
connector J1, and heater power applied. (See addendum page
A-2.) Within one m;nute the output voltage shall be measured
and recorded between pins D(+) and E(-) of connector J2.

The amplifier output voltage calibration end regulation tests

shall then be performed.

Low Temperature Test

The UUT shall be placed in a temperature chamber and allowed
to stabilize at O° :_hoF. After temperature stabilization, a
50K ohm load resistor shall be connected across pins B{(+) and
¢(~) of connector Jl end heater power applied. The heater
temperature monitor output between pins D(+) and E(-) of
connector J2 shall be measured and recorded within 1 minute.
The heater temperature monitor output voltage shall be 90 +
10 mv. Amplifier power and 400 psia shall be applied to the
UUT and the UUT subjected to 0° + L°F temperature for a total
periocd of lév%ours. Once every 2 hours the output voltage
between pins B and C of connector J2 shall be monitored and
recorded. The output voltage at LOO psia shall be 4.8 + 0.1
vde. The ripple voltage or wideband noise shall not exceed

35 mv peak-to-peak. The amplifier output voltage calibration
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Lov Temperature Test (Cont'd)

test shall be performed at the end of this exposure period
and while still at this temperature. Power shall then be
removed from the UUT and the chamber temperature increased
to 32 + 4°F and the unit allowed to stabilize at this temp-
erature. After temperature stabilization heater power shall
be applied to the UUT and the output impedance of the heater
monitor measured and recorded within one minute as follows:

1. Record the open circuit voltage between pins D(+) and
E(-) ol connector J2.

2. Connect a 10K ohm decade resistance box to the pins D(+)
and E(-) of connector J2 in step 1 above; decrease the
resistance wntil output is 90% of open circuit value.
Divide final decade resistance by 9. Record this value
which shall not exceed 800 ohms.

All power shall then be removed and the UUT allowed to return

to room ambient temperature and stabilize.

Humi dity

Perform a pre-test per paragraph 3.2.1 unless paragraph 3.2.2
applies. A humidity chamber temperature shall be adjusted to
between 68° and 100°F with uncontrolled humidity. Place the
UUT in the humidity chamber and during the flrst 2 hour period
gradually raise the temperature to 160°F. This temperature
shall be monitored for a total periocd of 6 hours. During

the following 16 hour period, the chamber temperature shall

be gradually reduced to a temperature between 68 and 100° F.

This constitutes one complcte cycle, which is equal to 2k
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Humidity (Cont'd)

hours. Insulation and isolation resistance tests shall be
performed gﬁﬁ the insulation resistance shall be 10 megohns
minimum at 50 vde. A total of 10 cycles (240 hours) shall

be performed and the relative humidity throughout each cycle
shall be at least 95%. At the end of 10 cycles (240 hours)
the humidity chamber shall be turned off and the UUT returned
to standard conditions. A post-test shall be performed as
soon as possible while the UUT is still wet. The insulation

resistance shall be 10 megohms minimum at 50 vdec.

Electromagnetic Interference and Susceptibility Tests

The electromagnetic interference and susceptibility tests
shall be accomplished by the Electromagnetic Radiation
(EMR) Laboratory which shall provide the detailed test pro-

cedure, test equipment and data sheets as applicable.

Proof Pregsure Test

The UUT shall be connected per addendum page A-3. Perform

a pre~-test per paragraph 3.2.1 unless paragraph 3.2.2 applies.
The pressure shall then be gradually increased from O to 600
psia and held for 5 minutes with the transducer output voltage

measured and recorded from 400 to 600 psia in 25 psi increments.

Burst Tusg

NOTE

No pre- and post-tests required for this
burst test.
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Burst Test (Cont'd)

The UUT shall be properly barricaded at room environment

and the pressure at the inlet port gradually increased until
a minimum burst pressure of 10,000 psia is reached, The
pressure shall then be reduced to atmospheric and the UUT
inspected. The transducer case shall withstand the applied

pressure without rupture.

PROCEDURES AND RESULTS

The procedures and results of the environmental tests are
described in the following paragraphs. Equipment used in
testing tne system is identified by name, manufacture, model
number, and serial number. See addendum page A-4, (Refer-
ence addendum page B-2 for instrumentation setup.) Ail func-
tional calibratiqns are presented on computer printout sheets.

An explanation of the sheets is as follows:

For each calibration run there exists: 1) one page per trial
with linearity and hysteresis and 2) one page with repeat-

ability.

An explanation of the linearity and hysteresis page is as

follows:

1 The title indicates the type of curve fit used in
determining linearity. A terminal linearity curve
fit indicates that a line was fit through the up-

sweep endpoints.
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PROCEDURES AND RESULTS (Cont'd)

1. (Cont'd)

The title also identifies the part number, serial
number, date of test, title of test, and trial
number.

2, Slope and intercept are the slope and intercept of
the fitted line.

Se Input X and input Y1l are the coordinates of.the
data to be fitted. Input X is the abscissa and
is the transducer input pressure expressed as per-
cent of rated full scale preesure. Input Yl is the
ordinate and is the transducer output in volts.

L, Output F is the value of Y on the fitted line for
the corresponding input X.

5. Residual Y1-F is the deviation of each data point
from the determined line.

6. Input Y2 is the ordinate value of the downsweep
curve for the corresponding values of X.

7. Hys Y1-Y2 is the subtraction of input Y1 from input
Y2 which is the hysteresis of each point at the given
value of X.

8. Full scale is the full scale output range of Trial A
upsweep. This value is in volts.

9. The largest absolute value in item (5) expressed as
actusl deviation and percent of full scale is pre-

sented at the top of the page.
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PROCEDURES AND RESULTS (Cont'd)

10.

The largest absolute value 1n item (7) expressed as

actual difference and per cent of full scale is pre-

sented at the top of the page.

An explanation of repeatability is as follows:

B

The title indicates the type of repeatability criteria
used for determining repeatability. The title "Re-
peatability” indicates that the maximum difference be-
tween any two trials is recorded for each output value.
If a trial was all zeros, the trial was not recorded

and therefore not used in repeatability calculations.

The title also identifies the part number, serial number,

date of test and title of test.

The trials are the transducer outputs from input pres-
sures of 0 to 100% of full scale and back to O.
Differences are the maximum absolute difference found
for each input pressure.

The largest value found in item (3) expressed as actual
difference and per cent of full scale is presented at
the top of the page.

Full scale is the full scale output range of Trial A
upsweep. This value is in volts.

The per cent full scale for linearity, hysteresis, and
total error band is presented in the "E Format". The

"E Format" indicates that the three characters after
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PROCEDURES AND RESULTS (Cont'd)

5. (Cont'd)
the letter "E" determine the power of ten that the first
ten digits in the number are to be multiplied by. For
example, 0.988 XXXX E-02 equals 0.00988.

Visual and Mechanical Inspection

The UUT was identified and visually examined for scratches,
dents, burrs, chips, defective threads, bent connector pins,
etc., prior to beginning the pre-environmental tests. No
defects were noted.

Pre-Environmental Tests

Leakage

The pressure transducer was subjected to a leakage test at
room amblent temperature. The Veeco vacuum chamber was first
cleaned with acetone. The UUT was placed in the vacuum
chamber so that the pressure inlet port was vented to the
atmosphere. The chamber pressure was reduced to 100 microns.
The leakage rate was less than the specification of 10'6
standard cc of helium per second, see addendun page C-1.

Insulation Resistance

The insulation resistance was measured and recorded between

the case to pins A & D shorted on the J1 connector using a

50 vdec insulation tester. The insulation resistance was

measured and recorded between the case to pins B & C shorted
-

on the Jl connector using a 50 vde insulation tester. The

insulation resistance was greater than 50 megohms. The

insulation resistance was measured and recorded between the
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T h,2.2 Insulation Resistance (Cont'd)

case and pins A, B, D, and E shorted together and was greater
than the 50 megohm requirement. See addendum page C-1.

4.2.3 Isolation Resistance

The isolation resistance was measured and recorded between
pins A & D shorted and pins B & C shorted on the Jl connector
using a 50 vde insulation tester. The isolation resistance
was greater than the specification of 10 megohms under room
ambient conditions. See addendum page C-l.

L.o.4 Continuity Check

Pin C of connect J2 was verified as shorted to the trans-
ducer case by using a Simpson 260. See addendum page C-1.

4.2.5 Input Power Current

The input power current of the amplifier was measured using
a load of 50K ohms. The input power of 28 + 0.1 vde was
applied between pin A{+) and D(-) of connector Jl and the
load was connected between pin B & C of connector J. Also,
the input power current was measured with the output shorted,
open circuited and then with the input voltage polarity re-
versed. All measurements were in the tolerances specified.

See addendum page C-1.

The input power current of the heaters was measured by apply-
ing a 28 + 0.1 vdc between pins A(+) and B(-) of connector
J2.. The heater input current did not exceed 900 ma and
therefore met the specification. See addendum page C-1.

4,2.6 Pressure Calibration

The output voltage of the transducer was measured and re-

corded as the input pressure was applied 0% to 100% to OF
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Pressure Calibration (Cont'd)

of full scale at 10% full scale increments. The transducer
output at zero psia met the specification of 0.1 + 0.1 vde.
The transducer output at 400 psia met the specification of
4.9 + 0.1 vdc. See addendum page C-2. For the increasing
pressure calibration, the meximum deviation from a straight
line through the end points (terminal linearity) met the
specification of +0.25%. The meximum difference in output
voltage between the increasing pressure and decreasing pres-
sure calibration curves (hysteresis) met the specification

of +.20% of full scale. See addendum pages C-3, C-i, and
C-5. The calibration curve of the transducer was repeatsable
within 10.1% of full scale for successive calibrations made
under identical conditions. See addendum page C-2.
Regulation

With 400 psia applied to the pressure port of the transducer,
the output was monitored as the voltage input was varied from
25.2 to 30.8 vde. The maximum change of the output when co-
pared to the output at an input of 28 vdc was within the
specification of +0.20% regulation. See addendum page C-6.

Amplifier Qutput Ripple

The output voltage ripple was measured and recorded at an
input pressure of 100% of full scale of the transducer. The
output ripple was less than the specification of 35 mv peak-
to-peak. See addendum page C-6.

Amplifier Output Impedance

The open circuit output voltage was measured @t pins B & C

of connector Jl with 400 psia pressure applied to the pres-
sure port. Starting with a decade resistance of at least
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Amplifier Output Impedance (Cont'd)

10K ohms connected to the output pins, the decade resistance
was decreased until the output was 90% of its open circuit
value. The output impedance was then determined by taking
the decade resistance®and dividing by nine. The output
{mpedance was less than 800 ohms, and thus met the speci-
fication. See addendum page C-T.

Amplifier Frequency Response

After power was applied to the UUT for one hour at ambient condi-
tions, the full rated pressure of 400 psia was applied to the
pressure port. The pressure was explosively released by
rupturing the mylar diaphragm while recording the amplifier
output voltage trace of a memoscope on polaroid (type 46L)
f1lm. See addendum page C-8. However, this method did not
produce an acceptable waveform. The transient response had
no overshoot, therefore another method was used. In the
second method the pressure was explosively released into the
UUT by rupturing the mylar diaphragm., A transient response
was obtained. The frequency response of the amplifier system
met the specification. See addendum page C-7.

High Temperature Test

The UUT was placed in the tempersture chamber at ground atmo-
spheric pressure and allowed to stabilize at +125 + LOF asg
measured by a thermocouple mounted on the test unit. See
page B-3. After the temperature had stabilized, a 50K ohm
resistive load was connected to the UUT and then heater

pover was applied. After one minute following the applica-
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High Temperature Test (Cont'd)

tion of heater power, the temperature monitor output of
the UUT was measured using a Cimron Digital Voltmeter,
model 7500 with an accuracy of 0.01% of reading + 1 digit
and then recorded. The temperature output voltage did not
meet the specification of 90 + 10 mv. See addendum page

c-9.

Amplifier power was applied and the input pressure was raigsed
to 400 psia. The UUT was subjected to the temperature of 125
+ 4°F for a total period of 12 hours. The output voltage was
measured once every 2 hours using a Cimron Digital Votlmeter,
model 7500. The ripble voltage or wideband noise was also
measured and did not exceed 35 mv peak-to-pesk. The gutput
voltage did not meet the specification of 4.9 * 0.1 vdc because
the input pressuwre was at 400 psig (gauge pressure) and not at
LOO psia (absolute pressure) therefore the output voltage was
too high. The last reading of the 12 hour temperature test
was in tolerance because the input pressure was at the correct

pressure of 400 psia. See addendum page C-9.

While still maintaining the 125° + 4°F, the amplifier output
voltage calibration test was performed. The terminal linear-
ity, hysteresis, total error band, and repeatability were all
within the specifications and tolerances for the calibration

run. See addendum psges C-10, C-11, C-12, C-13, and C-1k4.

o
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Low Temperature Test

A pre-low temperature test was performed which also served
as the post-high temperature test. The pre-test consisted
of an insulation resistance test, an isolation/insulation
test, a continuity test, an amplifier voltage calibration
test, and an amplifier output regulation test. The speci-
fications were met for each test. See addendum pages C-15

through C-19.

The UUT was placed in the temperature chamber and allowed
to stabilize at O°F + L°F. See page B-b. After the
temperature had stabilized,.power was applied to the ampli-
fier and 400 psia to the UUT. The UUT was subjected to

OO e MOF temperature for a total period of 12 hours. Once
every 2 hours the output voltage was measured and recorded.
The output voltage was measured using a Cimron, Model T7500.
The output voltage did not meet the specification of 4.8

+ 0.1 vde. See addendum page C-20. Some of the out-of-
tolerance readings could be attributed to the low temper-
ature to which the UUT was subjected. During the test the
solenoid in the liguid nitrogen system remained open at
three different times. During these three times the temp-
erature of the UUT dropped to -255°F, -230°F and -140°F

before being corrected.

After the 12-hour exposure period and while still maintain-

ing the low temperature, the amplifier output voltage
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Low Temperature Test (Cont'd)

calibration test was performed. The linearity, hysteresis
and repeatability of the pressure celibrations met all the
required specifications. The output voltage regulation
test was then performed. The UUT met the specification of
0.20%. The UUT did not meet the total error band require-
ment of +0.5% of full scale. The maximum error was -0.601%.

See addendum pages C-21 through C-25,

Power was removed from the UUT and the chamber temperature
increased to +32°F and allowed to stabilize. The output
impedance of the heater monitor was then measured. The out~
put impedance did not exceed 800 ohms at 32°F. See addendum

page C-26.

A post-low temperature test was performed that consisted of
an insulation resistance test, an isolation resistance test,
an amplifier output regulation test, and an amplifier voltage
calibration. All tests results were within the sp;cifications
and tolerances defined in the detailed test procedure re-
quirements paragraph 3.0. See addendum pages C-27 through
C-31. However, the UUT was not capable of maintaining a
total error band which included thermal effects, hysteresis,
non-repeatability, and input power variatioms of +0.5% of
full scale referenced to the room temperature curve at any

temperature from O to 125°h, during the preceding tempera-

ture test. A check of the total error band was not made on



b.oh

k.5

k.6

TM-DSV-4B-EE~R-5222
Page 27 of 29

Low Temperature Test (Cont'd)

the temperature monitor because no vendor furnished calib-

ration data was supplied with the UWUT in receiving.

Electromagnetic Interference and Susceptibility Test (EMI)

A pre-EMI test was performed which consisted of an ampli-
fier output regulation test, an isolation and insulation
resistance test, and an amplifier voltage calibration. All
test results met the test requirements and tolerances except
the repeatability specification of ip.l% for the pressure
calibrations. The repeatability was 0.102%, See adden-

dum pages C-32 through €=37.

The electromagnetic interference and susceptiblility tests
were accomplished by the Electromagnetic Radiation (EMR)
Laboratory which provided the detailed test procedure, test
equipment and data sheets as applicable. The results of

this test are presented in T™M-DSV-4B-EE-R-5222-1.

A post-EMI test was performed which consisted of an ampli-
fier regulation test, an isolation and insulation resistance
test, and an amplifier voltage calibration. All test results
met the test requirements and tolerances. See addendum
pages C-38 through C-hL2.

Humidity

The UUT was placed in a humidity chamber and tested as re-

quired in paragraph 3.10.3. The insulation and isolation
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Humidity (Cont'd)

resistance was measured at the end of each cycle. All
regsistance tests were within the gpecifications and toler-

ances. See addendum page C-43.

A post-humidity test was pertformed. The test consisted of

an amplifier regulation test and an amplifier voltage calibra-
tion. The regulation test met specifications, but some of
the specifications of the calibration test were not met. The
repeatability and hysteresis were out of specification. See

addendum pages C-4b4 through C-47.

Proof Pressure

A pre-proof pressure test was performed. The test consisted
of an amplifier voltage calibration. The UUT did not meet
all the specifications. The UUT did not meet the repeat-
ability specification of 0.1%. The repeatability was 0.104%.

See addendum pages C-48 through C-51.

The proof pressure test was performed as reguired in para-
graph 3.10.5. The transducer output voltage from 400 to 600
psia in 25 psi increments was measured and recorded. See

addendum page C-52.

Post-Environmental

The post-environmental test was performed. The test was
identical to the pre-environmental test as described in para-
graph 4.2. All results were within the required specifica-

tions and tolerances. See addendum pages C-53 through C-59.
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Burst Test

The pressure was graduslly increased at the inlet port
until a minimum burst pressure of 10,000 psia was reached.
The pressure was reduced to atmospheric and the UUT was

inspected and no rupture was found.

'C?/ (;;€L&~}

g D ‘Bering Z R, E. May
Test Engineer Group Engineer
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Jy L. Whittaker, Chief
Guidence & Control Laboratory

Electronics Department
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200110
» Q033D
00430
2 0640
« 20670
« 33300
e 0800
» QU773
¢ 20642
033550
» 003200

+800000E -

0 166313E

-~
-
-

-

~

i

G-p 83sg
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sovelgry- MISSILE & SPACE SYSTEMS DIVISION
e 3 Y =
DATA SHEET DOUGLAS AIRCRAFT COMPANY, IN

FORM 2G.830 (7.6%)

T-R-522:
oate . 1-2/- @@ FoE - ENVIROMMEITA L. Tist pace . C=6
ue st cr QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER
FEST NO. 5.0.9779-6105 E.W.0. 27980 T.C.D. 1707858 MODEL NO. DSV-4B-436-GSE
OBJECT OF THIS DAaTA 18 to present the results of the
onservir Me Cormrrron/ LaBORATORY A=29T7~EE/G&C inGINFER O BER/MG
GTP: AA6T P/N 1B32293- 5/5 S/IN /o0 __

2521.10 3.8t./0

| OUTPUT (vic) 4.952/ 4.9%8 4.9528 -0.00I13 _

10
REGULATION: POWER INPUI 28 + .28 2k £ £4 32 =+ 30 MAX CHANGE (vDc)

A o —c>.ozre°/o o.014% :—_g___-qg_g_"_/e_
; RIPPLE:
; INPUT VOLTAGE -38.00 VIDC OUTPUT VOLTAGE 2.5574VDC
INPUT PRESSURE _Z2pg PSIA RIPPLE ( PEAK TO PEAK ;_Q; 2 M
fO0l¥ro3

OSCILLOSCOPE

COMMENTS:

Sensitivity M_V /DIV.



t9-~ MISSILE & SPACE SYSTEMS DIVISION
DATA SHEFT DOUGLAS AIRCRAFT COMPANY, INC.

FORM 30-.830 t7-68)

T™-R-5222

oate 7 -L3-66 PRE ENVIRONMENTAL ., nee =T
supsect QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER
TEST NO. _ 5.0.5779-6105 gm0, 27960 ?.C.D. 1TOT858  wmoveL no.DSV-4B-U36-GSE

OBJECT OF THIS DATA 18 to present the results of the

osserver e COMMON LasoraTory _A=29T=-EE/G&C _ enoinveer S BER ING

| GTP: AAGT B/N  1B32293-57$ s/N 160

AMPLIFIER OUT IMPEDANCE

5 Input Voltage 2800 VIC

‘ Input Pressure 400 PSIA
No ILoad Qutput 4 9823 VIC
90% No Load Output 447F/ VDC

l Resistance for 90% Load z700 OHMS

; Output Impedance 300 OHMS

| AMPLIFIER FREQUENCY RESPONSE

-

Oscilloscope

EPNT 03 kit

Sensitivity / V/DIV
Sweep Time m___xS":MS/ DIV
Over Shoot £ L%
Time Period "T" Z 2 MS
Trans.Freq. =F= 454 CPS
Damping Ratio 0.705h
Netural Freq.=FN 648 CPS
Freq Response=FR 259CPS

| COMMENTS:



vm'{;}b— MISSILE & SPACE SYSTEMS DIVISION

DATA SHEET DOUGLAS AIRCRAFT COMPANY, INC,

.t A e T™-R-5222
oATE Z—22—66 PRE ~ E/VV/ROA/ME/VTAL TEST pace C~8
sussecr QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE ”‘RANQDUCER
TEST NO. . 0.5779-6105 .0, 27980 T.C.D. 1TOT858 MODEL No. DSV -l B-b 36-GSE
0OBJECT OF THis paTA 18 to present the results of the
oawmgkRPMC CDMMON  LABORATORY A-297 EEJG&C _ ENGINFER & BER//\/G
| GTP: AAGT P/N _ 1B32293-5/S s/N __ /60
|
| AMPLIFIER OUT IMPEDANCE
f Input Voltage 28 00 VIC
- Input Pressure 400 _PSIA
; No Load Qutput 42gzzvnc
| 9% No Load Output DC
; Resistance for 90% load Z7pp OHMS
OQutput Impedance J0o OHMS

AMPLIFIER FREQUENCY RESPONSE
Oscilloscope
EEDYI 03 o e
Sensitivity / V/DIV
Sweep Time J  MS/DIV

SEERE A SE
f MBS AR
2 ISR R

TR MY T e S e e

Bl conece sl B

HNHHIﬂ...‘

COMMENTS :

Over Shoot 2 'y
Time Period "T" — MS
Trans.Freq. =F= — CPS
Damping Ratio o¢.780h
Natural Freq.=Fy — CPS
Freq Response=FR ;(:PS




v

“"@" MISSILE & SPACE SYSTEMS DIVISION
DATA SHEET DOUGLAS AIRCRAFT COMPANY, INC.

FORM 37-113-8

(REV 8-62) W-R-BQEQ
4 DATE _ 7°2;5_;6_6_ HIGH TEMPERATURE TEST page  C=9 ]
sugJecT QUALLFICATION TEST OF A HEATED,HIGH ACCURACY, PRESSURE TRANSDUCER o
TEST NO. _______s.0.9779-6105 E.W.0. 27980 T.C.D, 1707858  wopeL no _DSl—}B—lfjg—ng
OBJECT OF THIS DATA 18 to present the results of the ..
OBSERVER : LABQRA%;};Y A-ZQM:Z&:mEER:_._ I __A_t__
GTP: AAGT - P/N 1B32293- 5/5 §N 160
TEMPERATURE, 125 °F
INPUT PRESSURE 400 PSIA INPUT VOLTAGE z8 o VDC
FPRIOR TO HEATER POWER TEMP. MONITOR OUTPUT 8P WIC
AFTER 1 MINUTE OF APPLIED HEATER POWER TEMP. MONITOR OUTPUT _76.0  MVIC
HEATER VOLTAGE __ /4 VIC
! ELAPSED TIME AT TEMPERATURE P-P W
| TIME OUTPUT PRESS. TEMP MONITOR T-C OUTPUT
E HOURS VOLTS DC PSIA - o op RIPPLE
|
| 0 s&.1163 $Hpo Psl6G 78.0 126 125 =
2 s 110 #00 PSIG | 96.9 127 127 Z
i
i b 51125 | 400 P56 | 96-6 127 127 2
I
6 S. 17 Yoo Psi6| 96.¢ 125 28 .5
li A
! 8 S /1064 H4oo pPsiG 96. & 125 125 /
i
! 10 5 /059 G000 PsiG 96.3 1285 128 /
i
| 12 %.9287 | %00 PSIA| 96.3 125 125 J

| COMMENTS:  ppessyes  FROW O — /0 #0URS  WAS [N GRUIGE feessdes

{ W7 IN  RBSOLUTE FLESSUEL, 7HAT 15 WHY THE ‘

| ouTrL’~ VORTAGE /(5 HIGHEL Faf HESE PRESSU/CES |
PRD RRE O OF SPECIESCAT /O



YATE i/23/%64
BAIIMETRIC BRES
FSTPUT  LIAD BOK
QRSEIVER BIYLEZ
Fulldl, SCALZ = &
RPIINT PTRCENT
1 «02
2 1200
3 —'3?'3‘«
4 D00
i3 40200
& sJe R Ie
7 £2000
b o+ 00
) AJ+D3
1D I w00
14 100%00
12 9300
13 80«09
14 7300
p R 62020
16 Sam 00
17 5002
1‘1‘ :'.l'C\.)
15 20«20
e 130
24 200

ae211350 M

BE1A

* 00
43133
#JI» 00
1200835
l%;':?
230#20
qucga
)D'Uu
33:- G
36000
%3000
3509 0C
370+00
22000
240002
22203
1509003
12000
2000
4300

. |

— §t

o
A

14

o

4PIRATUR
NE ITEM
Je ST769=
SPNEER M

—4
20
o]
=

+ 123330
uﬁﬁkhvk
« 08350

'ﬁ667f3
2270730
2323200
3e0126C0
3493300
33732730
44454150
56234330
40453200
32367300
34863730
30202600
22221900
» 241100

+5&1100
‘R 790

o

= 5 0\

~

12¢
40

.JU\L

o
I
Yol
(@)

e

[N

) Wt ~d o+

(]

> O =N
4

LW IR i

) O

mn

31
CJ
RE]
Ll
™

TY 3 "
NT = .

TRIAL B

« 1723450

604500
1085300
1567500
220488200
24523203
30145303

HOBBSVQD

44450100
39678090
3486800
300390
29322600
22423700
1-351‘OJ
1+0821C

néul*CJ
«123102

) R
(&

P/N 1B32833+515
795Q

Enﬁvﬁs'g,

MEBDEL NI

(]

@ O

)
(S
Wi
W O
L L

12 Jle

« &350300
1.087200
13678030
2e04REDD
24523500
3013900
34492502
34374300
4435500
44335000
Gtea55120
303532020
50“@6/\
50436;33

1261603

e
1382100
«530903
« 123900

I3Ve4sd

)
\

4
A
{3
s
M
m
o

s D024 00
» 020690
+ 021700
» 322400
«001290¢
« 050600

«J221200
« 051400
«D21700
« 202100
« 350400
002330
« 000800
¢ 201100
« 031833
2 DODBOD
.VJWQQ
«+ 000500
« 020800

17

M
i

75538

01-0 @%8d

2225~ 4~WL



A S i s =

7/5“'66 MIGH TIMPERATYRE +123. DES F TRIA, A
LINE ITEM AAE7 P/N 1332233513 S/N 150
TERMINAL LINEARITY
Maxe LINE DEVe 3 22820000023E«02 “AXe ~Y3s JEve = #73020008-02
Fdulh SCALE = 4,8117300 PER CENT = #5861201803E=-01 PER LENT = 4131726E CU
QL3P 3 «481199993398:=01
INTERCERT = « 1232030320002 03
PIINT IRBGET i CENPUT vl JUT2UT F RESIDUAL YisF INRPUT Y& 4YSse Yi=Y2
1 v U3 200 + 12300 12300 «0000200 012340 ~2 0040
2 1030000 s+ 50440 62413 oJQDEVO 53120 + 00320
Sy - @R IDER0 1028330 108326 5G240 108170 « Q03RO
& 30w 300G 135670 1636639 -700313 1496110 ¢ Q580
3 40+00030 2204700 Zadbh 702 - 250320 2ed4110 « 20520
) avaJ,CC 2452820 2452865 » JDQRE0 2e22190 + 32730
7 « 30000 3424260 3402978 « Q02820 2.00560 +02700
5 73 00005 3049333 I+ 453091 3023390 3o H4RBA3D « 20700
8 R0+20300 3¢97370 3.27204% «D01660 3496792 + 20380
10 F0«20000 “e43410 e 43317 « 200330 9425220 200390
1T 13004032000 - %«33430 4 +33430 « 020000 4a23432 + 00000

1T-0 8%g

2226-4-HL



7/23/586 1GH TEMPERATJRE #1235 JEG F TRIA, 8
LINE' 1TEM Kagp7 2/N. 1B32293»315 S/AN 150 )

TIIMINAL NEARITY
Maxs _INE DEVe = 4334000001 JE=02 “MAXe 4YSe ZEVe & oR40000E=(2
FJol SCALE = “wyB1132C PER CENT = «R183054353E~C1 PER CENT = o174%89F 00
3 9P s 4511599999992 =01
INTERCERT = » 1234000920058 0¢C
PRINT  INBUT X INPUT Y1 JUTPJIT F RESIDUAL YleF IN=UT ¥@ 4YSe Y1-Y2
1 «32000 +12347 12340 0 J00200 -193Luﬁ~ «035030
2 1309000 s 50460 e 504546 » 200240 0521407 e 20320
3 22400000 15869270 1.08572 « 201120 128210 s 00480
4 3030000 1636760  1.96488 « Q00720 1426140 v 30620
5 43200000 238220 2el4ROY 0303160 2404073 « 007350
§. 30400200 2+5298) 2e32322 00820 Te32260 00720
7 3000600 3e01437 321036 -10?94L 30058 v D3840
8- T0+D030D 3e43407 343152 s JQ2430 ,484580 250720
3 8002002 3e37430 337268 + 302220 396780 +00710
13 92400000 445520 Ge453IRG «J301350 4e42010 200510
1110030000 4293300 433300 « 300000 44323900 «023000

2T-0 83sg
2225-9~WL



7/83766 MIGH TIMPERATJIRD

+125 DES £ TRIAL C
LINE 1ITEM AAgT7 R/N 18322323«51

MAX» _INE DEVe = 430605000032E~02 MAXe HYSe 2JEVe =

Fuglk, BCALE = 44211300 PER CENT = -636332750?6-01 PER CEnT =
SLIARE a v 4312859933948 ~01
INTERCEPT = « 123130033302 a0

PRINT  IN2UT X INPUT Y1 JUTRUT F RESIDJAL YieF INPUT ¥2 4Y3e YiweYZ2

1 « 30000 +12310 éﬁ-12313 2300300 « 12353 ~2 000480

2 ’:': ,4":'3 053533 .53“3} .\./3510;\} -63;‘93 .bv“la

3 c...a'.\/o./ 1’38723 1-38568 .-.,ulSc.u 1035?13 ‘JJ:)J.Q

4 3000500 136780 136697 003830 1426162 ¢ 00620

5 4800000 2e0482] PedRR26 = 0C0E0 2404172 «03630

& 325300322 2+32950 2+22953 s 300030 ?.na“” + 00630

7 $£3s000Q2 3,3129n 3+01084 « 203060 34006170 » 00780

8 78402030 34325 349212 « 300370 3+48673 + 32580

J  82.00C0O0 3»37“3) 337342 « 000832 2,26820 v 20610

13 8000000 4he43580 Ye#Z471 e 302790 de45010 «005%0

11 16200000 433600 4023400 + 0002290 4032600 « 32000
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=

”"“"/t');“— MISSILE & SPACE SYSTEMS DIVISION
T™~-R-5222
FORM 30-830 (7-685)
/I oate 7-K&E-66 PoST HIGH TEMPERATURE _ iesi pace C=15
susJecT _QUATLIFICATION TEST OF A HEATED,HIGH ACCURACY, PRESSURE TRANSDUCER . .
TEST NO. 5.0, 5T79-6105 E.W.0, 27980  T,C.D. 1707858  mopel no.DSV-4B-436-GSE
0BJECT OF THis 0ATA 18 to present the results of the )
OBSERVER A. C. /RICHARDS . asoratory A=297 EE/G&C  encinveer O Beeeg
i ) ’ = s
GTP: AAGT P/N 1B32293- 5,5 S/N /60

LEAKAGE

{ Chamber Pressure ﬁ;fi Microns Leakage Rate ﬁ!41£ scc/sec Duration ﬁﬁ sec.

INSULATION RESISTANCE ,

Connector Jl between: Connector J2 between:
Case to pins AD shorted 27K Megohms Case to pins ABDE shorted zs 0 Megohms |
Case to pins BC shorted z7 x Megohms i
! ISOLATION RESISTANCE CONTINUITY CHECK !
| Connector Jl between: Connector J2 between:
Pins AD shorted to pin Pin C and case o Ohms
BC sherted /5K Megohms
3 |
i | HEATER INPUT POWER
After 1 second of spplies power After 5 minutes of applied power
Temp. Monitor _y/f MV Temp. Monitor /7 MW i
Input Voltage a;./d vVDC Input Voltage ﬂ“_/_ VDC '
Input Current ./ /g MA Input Current 74 MA |
AMPLIFIER INPUT POWER
l |
. With 50K ohm load Shorted Load gpen Ckt Load
Input Voltage 4‘/@ VDC VA VDC dé/.zi VDC
| Input Current 470 WA v/ MA A/ A VA

REVERSE POLARITY

Input Voltege 442 vVIC N, vDC :_\4/1 vVDC
Input Current ﬁ/ﬁ MA A MA WL MA

COMMENTS:




""‘“"Q;- MISSILE & SPACE SYSTEMS DIVISION

DATA SHEET DOUGLAS AIRCRAFT COMPANY, INC.

FORM 30-830 (7.681 m—R-SeQQ
oate L6666 POST HIGH TEMPERATURE TesT pace C-16
supsect QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER "
TEST NO. _5.0.9779=6105 E.W.0.27980 _ T.C.D. 1707858 _  mooeL no. DSV-LB-L36-GSE
0BJECT OF THis DATa 18 to present the results of the
OBSERVER A. C. RICHARDS _ LaporaTory A=297~EE/G&C _ enciner €. BERING

GXE: AAGT P/N 1B32293- 575 SN _s60

REGULATION: POWER INPUr 28 + ,30 25,2+ ,10 30.8% .10 MAX CHANGE 252 *0.i0

|
|
1
| OUTPUT (vdc) 4.971% 4.9280 4.9303 | ~o.0038voe
’ ]
|
i
|

%A o -—0.077 —0.030 ~0.017%
RIPPLE:
INPUT VOLTAGE __MI_VIE OUTPUT VOLTAGE % VDC
INPUT PRESSURE /g PSIA RIPPLE (PEAK TO PEAK) /¢ MV
0SCILLOSCOPE
| Sensitivity MA__V/ DIV.
- Sweep Time ﬂ_MS, DIV
i
|
.t | |

COMMENTS:
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7/26766 PIST HIGH TTMPERATURE . ' TRIAL A
LINE [TEM AAGH7 RP/ZN 18B32293w-315 S/N 160,
TEIMINAL _INCARITY
Maxe _INE DEVe 5 «21939923588E=J2 MAXe HY3e 2Eve ® #600000E-02
Fuci, SCALE = 44838300 PER CENT & +4375231336E-01 PER CENT = +124779E QO
T 25 5 «#8IRIVODVI0LE=DY
INTERCERT = s+ 1211000352080 00
PRINT  [NPUT X INPUT Y1 3UTRST F  REQIDUJAL Yi=F INPUT Y2 4YS, Y1eYZ
1 « 00330 «12L110 «121 10 ¢ SGID00 »12270 »wa 03160
2 AT«003ID 250010 e50195 =e 001850 e 39550 «02170
c B L PR Th e 1228120 128280 =0 301200C 107880 200320
% 3030000 $#3881C  1.35363 = e 201530 125780 + 0L 430
3 B FINED 204230 Fe04450 =e 302200 24237062 + 00530
8 e 00009 Pan2Ek ] 2e¢328335 -~ ¢ 300350 2e31843 « 008600
F B3« J53809 v 30823 320820 s J02390 3,383222 00600
B 7200003 3448833 348705 2301253 1048247 252520
3 8&X«022030 3635860 396730 2000700 1e 76330 » 03530
IS, 1 92+ 23000 hewd313 GbeB&4RTE ¢ 200337 4o b BBED 03610
2 19« T390 4 «B32940D 432360 ¢« 250000 432360 « 02009

g1-0 e8eq
2225-¥-WL
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TERIMINAL

AXe» LINE
PER

1Z~01

P ~N™

VL v

< INCARITY

Ve = 2221399339
ENT = 45156824363

TRJT F  RESIDJAL Yi«F

«12270

063363
108454
196343
2eDbsb4e
2D 7 3%
3.20828
3448321
397014
4«53200

Yelsisfslale
=+ 002%30
«e 302260
=e 321830
=e002220
~+0011%0

2201320

+ 304330

v J026A0

¢ 000330

e 300000

=02 MAXe
w0

INPUT Y2

» 52833

¢ 339300
1407570
1435860
2023830
2451980
3.00379
3.48380
336500
bauh THD
43932C3

TRIAL B

JEVe %
CENT =

YieYZ

» 00040
»03350
» 22380
+ 22300
« 023530
+ 00540
+ 02650
= 00700
« 033580
« 00400
» 03000

«7000002=-02
v 1408576
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DATA SHEET

FORM 37-113-8

(REY 8-62)

MISSILE & SPACE SYSTEMS DIVISION

DOUGLAS AIRCRAFT COMPANY, INC.
TM-R-5222

paTE /- 27— 66  Low TEMPERATURE  rest PAGE o
SUBJECT W@MD,HIGI{ ACCURACY,, PRESSURE TRANSDUCER =
TEST NO. ______s.0.9779-6105 E.W.0. 27980 T.C.D, 1TOT858  wopeL no DSV-4B-L36-GSE

OBJECT OF THIS DATA 18 to present the results of the

0BSERVER _ A C. £7cH €85  asoraToRY __A=29T-EE/G&C  encineer - L. BERING

| GTP: AA6T P/N _1B32293- /S 8/N _/60
TEMPERATURE, O°F
INPUT PRESSURE _ 4 oy PSIA INPUT VOLTAGE __ 28 vDC
. PRIOR TO HEATER POWER TEMP. MONITOR OUTPUT — _ ___ __MVDC
' AFTER 1 MINUTE OF APPLIED HEATER POWER TEMP., MONITOR OUTFUT s MVDC
HEATER VOLTAGE e vVDC
|
ELAPSED TIME AT TEMPERATURE P-P MV
: TIME OoUTPUT -PRESS. TEMP MONITOR T-C OUTPUT
i HOURS VOLTS DC PSIA MY °p op RIPPLE
0 4.8796 | 400 2.5 | = - 2.0
|
T E $.9429 Yoo 91/.8 O°F O°F /1. 8
| L 4.7748 H4oo I%.3 — - 2.0
|
|
| 6 4.9208 400 94.0 O°F O°F l.8
| 8 4.9194 400 93.9 aor | o'F .5
10 %919/ %00 93.7 ok O°F I
| 12 4.9/6% | #00 926 | oo | o'F | .5

COMMENTS :



A

“""”‘f‘:g'—' MISSILE & SPACE SYSTEMS DIVISION
DATA SHEFT DOUGLAS AIRCRAFT COMPANY, INC. TM-R-5222
FORM 30-830 (7-68)
oate /~27—66 Low TEMEERArU_@}:, ___ TEST PAGE C',‘?l
supsect QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER
TEST No. 5.0.9779-6105 E.W.0.27980  T.C.D. 17107858 _  wopeL no. DSV=U4B=436-GSE
OBJECT OF THis pATA 18 to present the results of the , ) Lk i
OBSERVER A. €, RICHARDS  (asoraTory A=297~EE/G&C ENGINFER C.BER/NG
GTP: AAOT P/N 1B32293-58/$ S/N |60

REGULATION: POWER INPUT 28 + ,10 25,2t ,10 30.8t .10 MAX CHANGE 25.2 2 o./0

ey

AT 400 PSIA OUTPUT (vdc) 49240 49204 49238 - 00036 }
L %0 -0.073% -0.004% ~-0.0 13% |
% RIPPLE: |
i INPUT VOLTAGE  _w//A4_VIC OUTPUT VOLTAGE VIC
I INPUT PRESSURE A//4 PSIA RIPPLE (PEAK TO %ﬁi MY
g
; — _— |
L |
g 0SCILIOSCOPE
|

| Sensitivity 54/4 V/DIV.
i ’ Sweep Time MS; DIV
| P/ |

COMMENTS:



ar P ey

BATE 7727s8& TITLE LOW TEMPIRATURE 3 D=g %
BAIIMETRIC FRESSURE 2 L INE ITEM ARRT RP/N_ 1B32253-515 /N 160
gJTPJT LBAD 50K Se3e 5779=6105 Zewee 27350 TeleDe 1707833
So3EIVER 3ILL BIYLES ENBINEER Co BERING MBOEL N3e J3Ves3
REPEATABILITY *
Fuol SCALE o 4300400  MAXIW M REPEATAZILITY = « 303102
PER CENT = DA% 320
PIINT SERTENT 1A TRIAL™ A TRIAL B TRIAL 2= DIFFZRINCES
! s 3 A el 1 23500 « 124300 « J20G20 2 Y0 D800
¢ 1333 40eQ0 s 501390 502202 «JDCE032 cHouelolio
3 23+ 00 30«00 {1«28332 1084120 ¢ 30000 + 200800
4 3% e B 129+00 15632020 148643100 « 290000 + 003380
5 43400 16000 2e4240C 2043400 « 300400 « 351000
& 5320 g 54 B ¥ 2eB324300 2326300 «+ 0300020 2022392
7 £3¢0Q 2T Yo 358620 3209200 e IB0QAS #0313
4 73«00 28900 3. 483000 L, 3.437400 s 2500 + 020600
3 EJe ) 35020 67400 39964900 oJQDQu3 « 302220
19 903 25020 4448000 a.au:fpn «JIQGAD i 02900
1} 10903 420+ 20 42527220 4232540 .aazac- Lol =106
i? 92400 36002 Gesqd43750 4-“*21L4 » DFTEAD 22321600
13 e 30 220« D 203614620 32269400 ¢ 220G ID Fash ek
1% 0 s 1) 235000 3e 21100 30485100 «308C02 e 051330
13 0«09 24000 ¢ 501500 3.006732 «ODROTO « 303100
1% SR PG00 2451751 2¢3513400 wRRNEED + 001300
o L3930 152+00 ZeD358¢ 2+037502 « BONC AT R 0N 1 6 16
b 3a w3 122=07 13372208 1528203 « 020030 « 331039
19 22+00 X033 12078200 1075202 TG0 0T « 332300
43 108039 0w D + 333500 « 536532 cxslal okl » 332300
21 03 «30 » 124300 + 123200 ¢ 30003 v ool 129

22-0 98%d

2ees~d-HL



7727766 LW TEMPIIATYRE 3 JESF TRIA, A
LINE TTEM AAg7 2/N 1332293-315 S/N 162 '
TZIMINAL L INEARITY
MAXe LINE DEVe = »2R353FYIFFEC~02 MAXe 4YSe DEvVe = o700000E-ul
RuLl | SIALE -3 44824400 PER CENT = «5952876516E~01 PER CENT = «145700E OO
B 3RE = v 480443002001 Z=01
ENTEREEPT d » 1233090030002 20
REENT  INPUT X CINPUT Y1 JUTRUT F RESIDUAL YIisF INFUT Y2 4¥YS. Yi-Y2
)1 « JDODT 12357 + 12380 « 0058200 «12430 ~+ 05080
2 1000002 602190 + 507394 = 302040 « 593387 « 22242
3 BI0DO00 128330 108438 =« D01030 137880 * 30513
4  3J.2000C 136323 156482 ~e 015620 1.35729 + 02600
5 %3«00000 2e042%D 204326 -2 202850 2¢03680 + 00560
& BH5J«00000 22352430 2¢52570 -« 001400 2«5 i750 » 03680
/i 60600300 300862 3200414 002459 380164 « L2733
B, Z0=000D2 3« 48800 3e%85305 «J01420 Be42110 « 206390
B, 83« 30300 3356747 2035702 « Q00350 3¢36140 ¢ 20600
10 B 00009 Leu 4200 Gebd 74y « 200340 4944370 + 22430
11 203«30200 4232790 4992730 « 200000 4432790 «030C0

€2-0 o8sg
A ol A
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PIBR266 Y6 TEMPIZRATURE 3 2E3
CINE I7TEM RAGT P/N 1832293.313  S/N 160

TERMINAL L INEARITY

MaXe _INE DEVe 5 +4340000023E~02 MAKs 4Y¥5e DJEVe ® o790000E~C2
EIUL "SCALS = 4o 8044500 PER CENT s «90333%8122E~01 PER ZENT = o 1644332 UU
5.98E 2 «HRD253939938T~01
ISTERCEPT = « 1243000000005 03
PIONT - ERPUT X INPIT: ¥] FUTRIT F RESIZUAL YileF IN2JT vye 4¥S« Yi=¥YZ2
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3  %D0«000832 2eJ%340 Ped&n 14 =e 301740 2+03752 + 33590
& 22s32200 232630 243223385 v 30856 PeT1947 + 00630
7. Ba=930080 330990 23 J0H56 » 204340 3400472 e D352
B 70502300 SekR747 348377 «OD1530 348010 + D73
3 RG:00909 3356450 3.3653E « 201472 3¢96040 » 02413
10 89«03090 Ya44210 hatb6 13 =« 0013090 Goeddil «02330
i1 199530000 422540 4e32640 + 00000 bed2A4 D + 02003
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““""@- MISSILE & SPACE SYSTEMS DIVISION

DATA SHEET DOUGLAS AIRCRAFT COMPANY, INC.

FORM 30.830 (7-68) . TM-R-5222
E)ATE A-ZIble Low TEMPERATURE _ TEST PAGE c-26
sussect QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER
fesT NO.  s.0.5779-6105 pwo. 27980 wr.c.n. 1707858  mooe no . DSV-U B-4 30-GSE
0BJECT 0;92412 ;ATA _is to present the results of the «<ow 7E8MP. TEST ON LINE /TE€LH

osserver A C EieHARDS | pporatory A-29T-EE/G&C encinrer l. Scem/y

GTP: AAGT P/N  1B32293-5/5 S/N  JeO

‘ AMPLIFIER OUT IMPEDANCE

l Input Voltage 28 0o VDC

" Input Pressure 406 PSIA
No Ioad Output sox0 vVDC
90% No Load Output gsx07 VDC
Resistance for 90% Load ,#o0o OHMS
Output Impedance ,55 OHMS

. AMPLIFIER FREQUENCY RESPONSE

Oscilloscope

: Sensitivity /4 _V/DIV

| Sweep Time M/A MS/DIV |

| Oover shoot N/A_®

| Time Period "T" n /g MS

} Trans.Freq. =F= A/4 CPS

% pemping Ratio A(A?__h
Natural Freq.=FNg£/4 CPS

§ ‘ Freq Response=FR w//4 CPS

COMMENTS :



—

DATA SHEET

MISSILE & SPACE SYSTEMS DIVISION

FORM 30-830 (7.68)

{

TEST NO,

osstrvir A O Krenmeds

oATE _Z-Z8 -

sussecT _QUALTFICATION TEST OF A HEATED,HIGH AC
S. 0, 57'(9_61105 E‘W.-O-. m@ R

0BJECT OF THIS paTa 18 to present the results of the

DOUGLAS AIRCRAFT COMPANY, INC.

TM-R-5222

.M,A&_CMM&gﬂ/cg _ TEST PAGE C-27

CURACY , PRESSURE TRANSDUCER
T,0,D. 1707858

__ MODEL »1(>DS'\[:1‘;§"‘36;GSE

 sosarony A-29T EE/GRC _ exieen O Beenss

GTP: AA6T

LEAKAGE

P/N 1B32293- s/5 S/IN _s/co

Chember Pressure 4//# Microns Leakage Rate A7/ scc/sec Duration A/# sec.

INSULATION RESISTANCE
Connector Jl between:

Case to pins AD shorted 7o4" Megohms
Case to pine BC shorted pp« Megohms

ISOLATION RESISTANCE
Connector J1 between:

Pins AD shorted to pin

BC sherted /4 K Megohms
HEATER INPUT POWER
fter 1 b g
Temp. Monitor MV

Input Voltage /4 VIC
Input Current /A MA

AMPLIFIER INPUT POWER

Connector J2 between:

Case to pins ABDE shorted /£0 Megohms

CONTINULTY CHECK

Connector J2 between:

Pin C and case

After 5 minutes of spplied power

Temp. Monitor A /R MV
Input Voltage N/A VDC

Input Current 5/4 MA

With 50K ohm load ghorted Load Open Ckt Load
Input Voltage 54/_4 VDC i vVDC VDG
Input Current //4 MA M—i;éim w_!;ézm

REVERSE POLARITY
Input Voltage 44/_4 vDC M VDC ﬂi vVDC
Input Current 5“,9 MA 44(4 MA _44_/4 MA

COMMENT'S



“""QQ-‘— MISSILE & SPACE SYSTEMS DIVISION
DATA SHEET DOUGLAS AIRCRAFT COMPANY, INC.
: ' TM-R-5222

FORM 30-830 (7.85)
oate /-28-66 POST LOW TEMPERATURE iy pace  C-28
sugsect QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER ,
TEST NO. _ 5.0.9779-6105 E.W.0. 27980 T.C.D. 1707858 MODEL NO. DSV =4B=k36-GSE
OBJECT OF THIS pDATa 18 to present the results of the - —

osserver ____ACR. i aporaTory A-297-EE/G&C  _ ENGINFER C.BERWG

GTP: AA6T P/N 1B32293-47/S S/N /60

P

REGULATION: POWER INPUT 28 £+ ,10 25,2% ,10 30.8: .10 MAX CHANGE 20.%
OUTPUT (vdc) 4.8958 4.8946 '+.894% RERCY-VZ S

%0 -0.02 - 0.026 -0.02¢ % |

|  RIPPLE:

INPUT VOLTAGE VIC OUTPUT VOLTAGE 'V/ﬁ vIC
INPUT PRESSURE _Z//4 PSIA RIPPLE (PEAK TO MV

OSCILLOSCOPE !

, Sensitivity g{/ V/DIV.

i Sweep Time @4& MS; DIV

COMMENTS:



¥

BATE 7/28756 _TITLE PAST L9a TeMRPEIATURE
HARIMZTIIC PRESTURE . LINE ITEY AAsY PN 1332294m015 5/v 160
FUTRAT -LOAD - BIK SeJe B773-£1053 FeweDe 27580 Tl e
333ERVER RITHARDS ENSINEER BERING 42080 V3. J38VesR
REIPEATABILITY
EJol SCALE u - 44803157 MARIMJUM REPEATASILITY s «002102
PZzR CINT = W J43722
PeIN RERIENT P3la TILAL A TRIAL B TRIAL T ODIrFZRENCES
i + Q2 20 v 121300 e 1138033 » 3030600 J-g¥3“
2 17400 ¢330 »399800 » 598300 « 2060 + 001300
E YD 2200 1+383900 1080600 Mefelolstels «J00300
& 352890 120 3u 1361050 1436023900 «320029 0222100
0] “‘.}03’3 ‘5"; \»u 2'?“32&)&1 2’0"3)‘33 ':)ULUJ\.‘ 'U;\'OOGJ
& 20«00 2IBe VD 2321800 2521300 e JRCOQD » 300300
7 £23+00 240020 3208500 3.00%703 « 230609 « 000200
5 735903 EEjallate 3¢ 4R3200 3.485300 .Jﬁauaa + 200120
3 K322 320430 30564130 3.364900 32200 + 300800
13 9200 350020 Leybs720 44453500 -uJouu » 300800
11 10500 439402 %« 925300 4925000 » 50003572 +2331030
17z SO0 36030 Ye4402730 bobalal0 +« 029000 « 530700
13 2«00 325400 3352100 3.952300 « 2200006 + 00800
14 73603 287302 3+478900 3.473500 32090 » 020730
15 62403 242403 26392200 243335700 «D35003 20593
14 h2aDo 23030 26513200 2.515300 .aaﬁh““ » 2530300
17 4030 156330 24033800 2+03%300 29032 « 220204
iR 3300 12202 16354300 1555230 « 020002 « 0223300
19 FE o) R0 00 162756100 1076203 « 3300020 « D50100
20 13400 4000 «393850 « 395500 s JOGL0T + 020300
21 # 02 «02 + 1139802 «113202 « 3300822 2250603

620 @8eq
2225 -4-iNL



7/28/66 PAST LI TEMPZRATUR TRIAL A

FTEM AABT? PN 1:3?293-515 3/N 140

INEARITY

[ V-

Maxe LINE DEVe = 93929337 7«02 MAXe +YSas 2Eve 3 o660000E~(7
e STNE - = $+833109 RER CINT = «561210467758-021 PERQ CENT = #1372411% GO
SL 3P - s H803099237993E=01
INTERCEPT = 1233000320002 20
I4PuT X INRUT Y 4T F 3&3‘1*/‘«{, Yi=F NPUT v 4Y3+ YieYZ2
3 830059 12137 «12132 + 200000 « 11980 «03212
2 - 1S+ 002043 v 5IIRY 53221 “2002410 e 2935820 #0400
3 2Q0+«3000690 138032 138232 =e 301620 1974610 s 00480
i 30 3IIDD 135100 136283 =+ DD Y830 1« 25490 « 506140
B 4003000 2434023 2+ 04314 « 202340 2903380 306D
5 B3+03330 2»52140 232345 -¢20153%0 2431522 00650
7. B 323000 3o JGH50 3200375 « 301740 20329322 v 03630
B T0=3000 Be4RI2D 398407 ¢+ 301130 3047580 s U630
g 23=39000 3+3R4%1C 3364318 -e 30G280 3433910 » 00300
2 i SRR KRG Wi le 1 L6, 4eghd7) $e89u863 « 200010 Yo 44072 » 504 0D
11 103« 32503 46323500 44 22500 ¢ 302000 492900 «32000

0€-0 @%8g
c22S~H~WL



YI2R/64 RYST [ 94 TEZMRATRAT JRE TR1A_ B
LENE S TTEM: KRET7 OSN 1B3R2233+515 SAN 180
TERIMINAL LINEARITY
MAXs LINE DEVe = 4218000001 0E«02 MAXs -YSe JEve 3 +62000C0Ee02
Eueil SCALE - s 44833100 PrR CZENT = «453R735422E-01 PER CENT & 4129083E GO
SLgRE = «ORD52000200015=-01
INTERCERT = + LEFRIIODOIVDZ 3D
PAINT  INPUT R INPJIT ¥§  SUTPLT F RESIDJUAL Y1eF IN2UT Y2 4YSe YimY2
L] (Jols w1+ « 118980 « 11382 + 208300 «113922 ¢ 5060
g 1023300 e 38850 15042 -¢03031322 e 29550 00300
3 -E2Q« D350 le 08050 108134 =e 300440 1e376E05 3440
- 3033093 1 +560%0 126166 =2 030760 L»3 38283 «23370
3 THEGe23409 2+ 34322 De422R «»J020%0 223402 200480
$ 20200000 2+32130 2232290 =» 0014600 Z2e3155: + 35580
7. B6G«30303 v QS EY 3e0235€ »DD218% 243289773 « 22600
3 E3eRRB03 e 48330 EPE2-T S « 001150 JeHdT560 « 00370
= oy Ly ahe ik Vike 32254895 3936474 e D0D140 34953390 « 023300
13 bl dw it Ge g B8 bed 4532 2200120 Geth 147 ¢ 00410
211 Te1818) 4¢32690 #s92600 « 300050 4e 32600 « 05300

i\

T1€-0 9%eg

2ees-4-NlL



Gl

R MISSILE & SPACE SYSTEMS DIVISION
DATA SHEFT DOUGLAS AIRCRAFT COMPANY, INC.
TM-R-5222
FORM A0.830 17.08)
("\ pAlE B-5-€6 LPRE - £/ o TEST PAGE C-32
sugiccr QUALTFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER
TEST NO. 5.0, 9T79-0105 E.W.O. 2':(980 T.C.D. 1107858 MODE L NO, DSV.—“B-JJ—}D—GSE
naJEcT ofF THis nata  1s to present the results of the
osservir  A.C. KiedARDS LagoraTory A-29T-EE/G&C . encineer C. Beei/G
| GTP: AAGT P/N 1B32293- 574 ' SIN /80

REGULATION: POWER INPUI 28 + /O 25.2% ./0 30.8* ./0 MAX CHANGE 25.2 vDc

OQUTPUT (vdc) 4.92¢£ 49244 4.92¢7 Q002 voc
e o %04 oo ©c.0%7%
| RIPPLE: ”
% INPUT VOLTAGE /4 VIC OUTPUT VOLTAGE A/ VDO
| INPUT PRESSURE _g/7g PSIA RIPPLE (PEAX TO PRAK)#/@ MV
| 0SCILLOSCOPE

Sensitivity a/¢ V,/DIV.

l Sweep Time gy M DIV

COMMENT'S :



P - MISSILE & SPACE SYSTEMS DIVISION

DATA SHEET DOUGLAS AIRCRAFT COMPANY, iNC.

FORM 30-830 (7.88) TM-R-SQEE

1 g DATE F-5 WA /0/?/::— E/‘? Z___,,_ _TEST pace =33
suBJECT . QUALTFICATION TEST OF A HEATED,HIGH ACCURACY, PRESSURE TRANSDUCER = .
TEST NO. s.0. 5779-6105 E.W.0, 27980 T,C,D. 1707858  wmoper wo.DSV-UB-b36-GSE

OBJECT OF THIs paTa 18 to present the results of the

wstres  A.C Ricupeds  wamaron DI EHUC _mereen £ Beemls
] GTP: AAGT P/N 1B32293- 5/)5 s/N /GO
|
|
l
i

LEAKAGE

Chamber Pressure &(ﬂ Microns Leakage Rate _,%Z sce/sec Duration o//# sec.

INSULATION RESISTANCE

Connector J1 between: Connector J2 between: i
Case to pins AD shorted 2 4, & Megohms Case to pins ARDE shorted 2/0O Megohms
Case to pins BC shorted 24 x Megohms *

ISOLATION RESISTANCE CONTINUITY CHECK

Connector J1 between: Connector J2 between:

Pins AD shorted to pin Pin C and case <./ Ohms
BC sherted Z.OK Megohms

HEATER INPUT POWER

After 1 second of applies power After 5 migutes of applied power !
Temp. Monitor ,u/_ﬁ MV Temp. Monitor /;/_/ﬁ MV ‘
Input Voltage W[4 vVDC Input Voltage &K/4 VIC

| Input Current MQ MA Input Current d(éz MA

. AMPLIFIER INPUP POWER

' With 50K ohm load shorted Load Open Ckt Load
Input Voltage ,_\z/ vDC £Z/ vDC QQ{Z vVDC
Input Current 44/_4 MA !:52 MA i:/A MA

REVERSE POLARITY

|
|
1 Input Voltage g4/// VIC WA _VIC A7 Ve
|

Input Current a//J MA v/ 7 WA 7/ MA

| COMMENTS:
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DATA SHEET

MISSILE & SPACE SYSTEMS DIVISION

DOUGLAS AIRCRAFT COMPANY, INC.

FORM 30.830 (7-68) m‘R-5222
DATE _m- _ FosT Emr TEST pace C-38
susJecT _ QUALTFICATION TES'I’ OF A HEATED, HIGH ACCURACY , PRESSURE TRANSIUCER
TEST NO. .0, 5T79-6105 E.W.0. 27980  T,C.D. " 1107858 MonEL no . DBV=UB-d 36-GSE
OBJECT OF THis paTa 18 to present the results of the
OBSERVER ,/(',?/://»9(05 LABORATORY A.':2_97,.EK/G&C, encinier € BERIAG o

GTP: AAGT

LEAKAGE

P/N 1B32293- 5/4

SIN /g0

Chamber Pressure A/# Microns Leakage Rate Mﬁ/ sce/sec Duration A4/# sec.

INSULATION RESLSTANCE

Connector Jl between:

Case to pins AD shorted 2zook Megohms
Case to pins BC shorted ,zox Megohms

ISOLATION RESISTANCE

Connector Jl between:

Pins AD shorted to pin

BC sherted //O /A Megohms

HEATER INPUT POWER

After 1 second of applies power

Temp. Monitor M(ﬁ MV
Input Voltage N/E vVDC
Input Current 4/4 MA

AMPLIFIER INPUT POWER

Connector J2 between:

Case to pins ABDE shorted /24 Megohms

CONTINULTY CHECK

Connector J2 between:

Pin C and case O  Ohme

After 9 minutes of applied power

Temp. Monitor _/54/ MV
Input Voltage 54/_4 vViDC

Input Current 4445 MA

With 50K ohm load Shorted Load Open Ckt Load
Input Voltege éé_/ﬁ VDC /V./ﬁ vDC /v/ﬁ vDC
Input Current 45& MA ﬂﬁﬁi MA /_‘441 MA

REVERSE POLARITY
Input Voltage 4/ VIC W/8 Ve %V%/i_vnc
Input Current dﬁ./ﬁ MA w MA /7 MA

COMMENTS :



°°~°43';- MISSILE & SPACE SYSTEMS DIVISION

DATA SHEET DOUGLAS AIRCRAFT COMPANY, INC.

- TM-R-5222
onte  B8/R7/ee rosT LI | rest page _ C=39
susec1 QUALIFICATION TEST OF A HEATED, HIGH ACCURACY, PRESSURE TRANSDUCER
TEST NO. _5.0.5779-010Y E.W.0. 27980 T.C.D. 1707858 MOOEL 0, DSV=4B-L36-GSE

OBJECT OF THis nate 18 to present the results of the

OBSERVER A.C Lrenpros LagorATORY A=29T~EE/G&C encinver & 552//(/6
| GTP: AA6T - P/N 1B32293- 5/5 SN _/60

REGULATION: POWER INPUr 28 # .10 25.2t ,10 30.8t .10 MAX CHANGE @ £5.220.10

i

| OUTPUT (vdc) LPL9S +£.94// +4.9423 - 0.008% voc
; % o -0.0/67  ~0.0/45 —-0.0/¢69 %
| RIPPLE:
INPUT VOLTAGE N/A VDC OUTPUT VOLTAGE /l/éﬂ VDC
INPUFI' PRESSURE N/ PSIA RIPPLE ( PEAX TO PEAK MV
OSCILLOSCOPE

Sensitivity 4./ V,;DIV.
| sweep Time _a//f MS, DIV

COMMENTS:
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